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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an arrayed pitch transfer' apparatus 
which can obtain pitches having a high precision in about perpendicular 
direction. 

SOLUTION: Each claw plate 2 which supports each tray 1 for transfer is 
provided at both terminal side of the trays 1 for overlapped transfer . . Each ,' 
claw plate 2a, 2b and so on is junctioned with each other by a junction 
member 3, each claw plate is hung to a claw plate locating at the above by 
the claw plate 2a lifting from the condition of each claw plate firmly 
contacted by a transfer mechanism 5, for example, the claw plate 2b becomes 
in the state of being hung by the claw plate 2a at a distance of a 
predetermined pitch. 
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BASIC -ABSTRACT: 

NOVELTY - Several wafer trays (1) are vertically supported by nail plates 
(2) which are suspended from an upper support frame (9) . A moving mechanism 
(5) lifts the nail plates using coupling sections (3) to increase the 
interval between the wafer trays. 

USE - For changing the "interval between piled-up semiconductor wafers, LCD 
panels , etc . , 

ADVANTAGE - Improves the processing yield of wafer, by suitable pitch 
adjustment. Secures simple and rigid structure to provide different array 
pitches between wafers. 

DESCRIPTION OF DRAWING (S) - The figure shows a side view of the array pitch 
converter. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. T 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[oooi] ., : ^ 

[Field of the Invention] This invention relates to the array-pitch inverter which can- change into a . , 
predetermined pitch the processed material especially accumulated on the abbreviation perpendicular., jS . |P 
direction at fixed spacing to an abbreviation perpendicular direction about an array-pitch inverter. , . : ' 

[0002] ~ ;; J \" , ; ; 

[Description of the Prior Art] When giving the process same about two or more, wafers as coincidence!, 
the array-pitch inverter for putting a wafer in order in a predetermined pitch is used. As. the 1st example 
of such an array-pitch inverter, the array-pitch inverter indicated by JP,3- 1 8571 8,A is explained. !. 
[0003] As shown in drawing 10 , the boat 102 has the pantograph device, holds one wafer .101 at a time, 
and slides a boat maintenance fixture (not shown) top in the direction (shaft orientations) which carries 
out an abbreviation rectangular cross with a wafer side elastically. The pitch adjustable device 103 is 
connected to the edge of a boat 102. If the pitch translator 103 is lengthened,~the pitch^of a MatlQ2'will 

be shrunken by shaft orientations. 

[0004] On the other hand, if the pitch translator 103 is contracted, the pitch of a boat J 02 will be _ 

extended to shaft orientations. This array -pitch inverter is used, when inserting a- boat 102 in?a work tube ' 
and giving a predetermined process to a wafer. 

[0005] Next, the array-pitch inverter indicated by JP,1-289263,A is explained as the 2nd example of an 
array-pitch inverter. As shown in drawing 1 1 , the bellows device is applied in this array-pitch inverter! 
In a bellows device, bellows 202 and this bellows 202 are penetrated and those both ends consist of a 
bellows guide shaft 203. Bellows 202 is constituted so that it may expand and contract in accordance 
with this bellows guide shaft 203. 

[0006] The slide shaft 204 and the drive **** 205 are arranged in parallel with this bellows guide shaft 
203 in order by the bellows guide shaft 203. Moreover, the longitudinal direction both-ends side of 
bellows 202, the slide shaft 204, and the drive **** 205 are connected by the connecting plate 206. The 
contact section of a connecting plate 206 and the end face of bellows 202 is being fixed. 
[0007] A connecting plate 206 and the slide shaft 204 are structures with a connecting plate 206 
movable to shaft orientations. Moreover, the connection of the drive **** -205 and a connecting plate 
206 constitutes the ball-screw structure 207. The screw thread of reverse pitch is formed in the drive 
**** 205 across the core. 

[0008] Each drive **** 205 is that connect with the drive motor (not shown), the drive **** 205 rotates 
by rotation of this drive motor, and a connecting plate 206 approaches or estranges mutually, and 
telescopic motion of bellows 202 is performed. 

[0009] Two or more semiconductor wafers 201 are pinched by the trough of each bellows 202. After 
the semi-conductor wafer 201 is pinched, spacing of a connecting plate is made to approach. Each 
bellows 202 is contracted because a connecting plate 206 approaches, and the array pitch of the semi- 
conductor wafer 201 pinched by bellows 202 is changed into a predetermined pitch. 
[0010] 
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[Problem(s) to be Solved by the Invention] However, there was a trouble of explaining below, in the 
conventional array-pitch inverter mentioned above. 

[001 1] First, in the array-pitch inverter in the 1st conventional technique, the horizontal array pitch of a 
semi-conductor wafer is changed according to a pantograph device. However, when it is going to change 
an array pitch perpendicularly, to change this into the comparatively small pitch of about several mm 
especially, it is necessary to miniaturize a pantograph device. 

[0012] That is, the arm which constitutes a pantograph device must be made thin, or the path of the 
connection bearing which connects an arm must be made small. For this reason, it was a comparatively 
thin arm and the connection bearing of a minor diameter, and in order to have changed especially 
comparatively heavy things, such as a liquid crystal panel, into the predetermined pitch, the rigidity of a 
pantograph device was not enough. " 
[0013] Moreover, in the array-pitch inverter in the 2nd conventional technique, the.semiTConductor 
wafer pinched in the valley of bellows is changed into an array pitch predetermined because bellows ' ... 
expands and contracts horizontally. 5 .it .- 

[0014] However, about this, when it is going to change an array pitch perpendicularly, .telescopic motion 
of each stage of each bellows becomes an ununiformity. For this reason, when it was going to transform 
the array pitch perpendicularly, a pitch with a high precision was not able to be taken out.* -: - - • v 
[0015] It is made in order that this invention may solve the above-mentioned trouble, and it aims, at .. . 
offering the array-pitch inverter which can give an array pitch with a high precision/perpendicularly. 
[0016] ' " " . L''- 

[Means for Solving the Problem] The array-pitch inverter concerning this invention; is an array .-pitch 
inverter for changing two or more members for plate-like processed material installation for. lay ing-a 
processed material arranged at fixed spacing up and down to the larger predetermined pitchito an ■. 
abbreviation perpendicular direction than said fixed spacing, and is equipped withthe 1st nail -pjate; 
section, the 2nd nail-plate section, the 1st migration device, and bond part material The, 1st na i 1 -plate 
section supports one member for plate-like processed material installation. The 2nd nail-plate section is; 
arranged under the 1st nail-plate section, and supports the member for plate-like processed material 
installation located under one member for plate-like processed material installation.iTherlst.migration-.i ir: 
device lifts the 1st nail-plate section from the condition which the 1st nail-plafe section and the 2nd nail- 
plate section stuck. Bond part material has connected the 1st nail-plate section and the 2nd nail-plate 
section so that spacing of the 1st nail-plate section and the 2nd nail-plate section; may serve as a 
predetermined pitch, after the 2nd nail-plate section has been hung by the 1st nail-plate section. 
[0017] According to this array-pitch inverter, the 2nd nail-plate section separated the 1st nail-plate 
section and a predetermined pitch from the condition which the 1st nail-plate section and the 2nd nail- 
plate section stuck by bond part material by lifting the 1st nail-plate section according to the 1st 
migration device, and it will be hung by the 1st nail-plate section. Repeatability can change a rigid high 
array pitch highly with thereby comparatively easy structure. Moreover, with this array-pitch inverter, 
since an array pitch with a high precision is obtained, in case predetermined processing is performed to 
the processed material laid in the member for plate-like processed material installation, it can process to 
homogeneity, and quality of a processed material and improvement in the yield can be aimed at. 
[0018] It is desirable that it is the bond part material which has the 1st flange.and.the 2nd flange which.; 
were prepared in the both ends of a shank and its shank at the shaft orientations and the abbreviation 
perpendicular of a shank, respectively as such bond part material. And the 1st opening which the 1st 
nail-plate section can insert [ of the 1st flange of bond part material ] in, It is open for free passage to the 
1st opening, and has the 2nd opening which can insert in a shank smaller than the diameter of opening 
of the 1st opening. The 2nd nail-plate section It is desirable for it to be open for free passage with the 
2nd opening in the condition of having stuck with the 1st nail-plate section, to be open for free passage 
to the 3rd opening which can insert in a shank, and its 3rd opening, and to have the 4th opening which 
can insert in the 2nd bigger flange than the diameter of opening of the 3rd opening. Thereby, while the 
1st flange contacts the base of the 1st opening, it will be hung [ the 2nd nail-plate section ] by the 1st 
nail-plate section because the 2nd flange contacts the top face of the 4th opening. 
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[0019] Moreover, it has the 3rd nail-plate section located under the 2nd nail-plate section, and, as for the 
3rd nail-plate section, it is desirable to have the 4th opening and the 5th opening which can insert in the 
2nd flange open for free passage in the condition of having stuck with the 2nd nail-plate section. 
[0020] In this case, it becomes possible to be able to use the longer thing as a shank of bond part 
material, and to set up the predetermined pitch after array-pitch conversion mofelgreatly; 
[0021] Furthermore, as for the 1st nail-plate section, the 2nd nail-plate section, and the 1st migration 
device, it is desirable to prepare the movable 2nd migration device in the abbreviation horizontal further 
along the direction which faces mutually each of the 1st migration device which is, arranged, 
respectively so that it may counter on both sides of the member for plate-like processed material 
installation, and faces mutually. 

[0022] In this case, in case the member for plate-like processed material installation is removed from an 
array-pitch inverter after laying the member for plate-like processed material installation, arranged up ' 
and down at fixed interval on an array-pitch inverter or performing predetermined; processing to a * . 
processed material, it can be set as the condition of having evacuated each nail-plate; section. The r degre.e 
of freedom of the direction which lays the member for plate-like processed material installation in an.. . 
array-pitch inverter, or is removed by this increases, and an activity becomes easy. Moreover, 
installation and the activity to remove of the member for plate-like processed material installation can- be 
easily done now with a robot. 

[0023] Moreover, it is desirable to be equipped with shock absorbing material between the 1st nail-plate 
section and the 2nd nail-plate section. .\':2\ • 

[0024] In this case, by being equipped with shock absorbing material between each nail rplate section,/, 
the nail-plate section can move up and down about several mm, for example, and even when the . /. : 
member for plate-like processed material installation is laid in an array-pitch inverter in the condition of 
having inclined somewhat, the nail-plate section can be arranged between each member for plate-like 
processed material installation. 

[0025] As such shock absorbing material, a compression coil spring is specifically desirable..^ 
[0026] . 
[Embodiment of the Invention] The array -pitch inverter concerning the gestalt^luof operation of gestalt 1 , 
this invention of operation is explained. As shown in drawin g 1 and' drawing 2;,.in;this:arrayTpitch. . ■;: 
inverter, the tray 1 for conveyance as a member for plate-like processed material installation made' of' 
resin which laid the glass liquid crystal display panel is changed into a predetermined array pitch, for . . 
example. 

[0027] The dimension of the tray 1 for conveyance is 300x360x10mm (vertical x horizontal x 
thickness). Bank-like projection la is prepared in the top face of the tray 1 for conveyance so that the 
liquid crystal display panel 21 may be surrounded. On the other hand, slot lb into which projection la 
fits is prepared in the inferior surface of tongue of the tray 1 for conveyance. 

[0028] The accumulated tray 1 for conveyance is laid on a base plate 7. The nail plate 2 which supports 
each tray 1 for conveyance is formed in each accumulated tray 1 for conveyance at the both-ends side, 
respectively. Each nail-plate 2a, 2b, etc. are mutually connected by the bond part material 3 so that it 
may become a pitch predetermined in the condition of having been hung from the condition which each 
nail plate 2 stuck by the nail plate to which one nail plate is located on it. Nail-plate 2a of the. maximum., 
upper case is being fixed to the support frame 9. 2d of nail plate of the bottom is connected with the base 
plate 7 by the bond part material 3. 

[0029] The support frame 9 is attached in the migration device 5. This migration device 5 is constituted 
by the air cylinder. And a control system (not shown) is connected to the migration device 5, and 
migration actuation of the migration device 5 is performed by an external signal or manual operation. 
The pitch translators 10a and 10b are constituted by the nail plate 2, the support frame 9, the bond part 
material 3, and the migration device 5. 

[0030] Next, the basic structure of each nail plate and bond part material is explained in detail. As 
shown in drawing 3 , nail-plate 2a and nail-plate 2b located in the bottom of it are connected by bond 
part material 3a of predetermined die length. Bond part material 3a has connection 33c which connects 
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flanges 33a and 33b and the flanges 33a and 33b of those. The path of connection 33c is smaller than the 
path of Flanges 33a and 33b. Opening 22b which permits insertion of opening 22a which permits 
insertion of flange 33a, and connection 33c is prepared in nail-plate 2a. 

[0031] On the other hand, opening 22c which permits insertion of 22d of openings and connection 33c 
which permit insertion of flange 33b is similarly prepared in nail-plate 2b. Hereafter, each nail-plate 2b, 
2c, etc. are similarly connected by bond part material 3b. Moreover, through tube 8a etc. is prepared in 
each nail-plate 2a. The guide shaft 4 is pressed fit in through tube 8b prepared especially in nail-plate 2b,. 
and the guide shaft 4 is being fixed to nail-plate 2b. On the other hand, in through tube 8c formed in _ 
nail-plate 2c, it is inserted in so that the guide shaft 4 can be slid. 

[0032] In addition, although through tube 8a etc. is formed so that from the nail plate of .^maximum : : 
upper case to the nail plate of the bottom may be penetrated, naturally the diameters of opening differ by/, 
the through tube in which the guide shaft 4 is pressed fit, and the through tube which is noXso. 
[0033] Thus, each nail-plate 2a etc. is that sequential connection is carried out by bond part material 3a ■- 
of predetermined die length etc., and becomes a pitch predetermined in the co'nditionof having been. " 
hung by the nail plate to which one nail plate is located on it from the condition which each^nailiplate 
contacted. Moreover, migration of each nail plate will be guided with the guide shaft 4 in this. case. ' 
[0034] Next, actuation of an array-pitch inverter is explained. First, as shown in drawing 1 , the 
accumulated tray 1 for conveyance is horizontally laid in the position of a base plate 7 from a direction 
perpendicular to space. This will be in the condition of being located by the amount of [ of each nail : 
plate 2 ] point between each tray 1 for conveyance. The condition of having seen this from the side face 
is shown in drawing 4 . Drawing 4 shows the condition before array-pitch conversion,\and each nail- ., 
plate 2 is in the condition of being mutually in contact. : — - : - - - - 

[0035] Next, according to a control system (not shown), the migration device 5 is operated and the 
support frame 9 is raised. Nail-plate 2a of the maximum upper case is being fixed to the support frame 9. 
With a rise of this support frame 9, while nail-plate 2a is also guided to guide shaft . 4a, it goes up. And 
with the rise of nail-plate 2a, upper flange 33a of bond part material 3a is supported by nail-plate 2a, and. 
nail-plate 2b is supported by flange 33b of the lower part of the bond part material 3. 
[0036] Thus, if only the pitch in which nail-plate 2a becomes settled in bondrpart-material 3a.rise$ y the ... r 
following nail-plate 2b will start a rise. If only the pitch in which nail-plate 2brbecornesrSettled in the 
bond part material 3 like the case of nail-plate 2a rises, the following nail-plate 2c will start a rise. 
Hereafter, each nail plate goes up one by one from the upper nail plate similarly..::.;;: .:. -.. 

[0037] In 2d of nail plate of the bottom, since the flange of the lower part of bond part material 3c is 
included in the base plate 7, if only the pitch in which 2d of nail plate becomes settled in bond part 
material 3c rises, more than it, it will not go up but rise actuation will be completed. 
[0038] Thus, as shown in drawing 5 , each nail plate 2 which supports the tray for conveyance loading a 
liquid crystal display panel is perpendicularly changed into a predetermined pitch. 
[0039] Next, pressurization degassing processing for example, after polarizing plate attachment is 
performed to the liquid crystal display panel loaded into the tray 1 for conveyance changed into the 
predetermined pitch. At this time, it installs in pressurization degassing equipment the whole base plate 
7. Within pressurization degassing equipment, by the basis with an atmospheric pressure [ three to 

-pressure 7 ], and a temperature of 40-70 degrees C, it holds for about 10 - 30: minutes,. and takes out 

from the inside of pressurization degassing equipment. 

[0040] Thus, after performing predetermined processing to a liquid crystal display panel, actuation of 
returning the pitch of each changed nail plate 2 to the original pitch is performed. This actuation is 
performed by dropping the migration device 5. By dropping the migration device 5, 2d of nail plate of 
the bottom sticks on a base plate 7, and the following nail plate starts descent and sticks to 2d of nail 
plate. 

[0041] Thus, each nail plate sticks to the nail plate located in directly under one by one from the nail 
plate of the bottom. And nail-plate 2a of the maximum upper case sticks to nail-plate 2b. The 
completion of downward actuation is carried out by this, and actuation of the migration device 5 is 
stopped. Thus, the tray 1 for conveyance returns to the condition that the first stage was accumulated. 
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[0042] According to the array-pitch inverter mentioned above, repeatability can change a rigid high 
array pitch highly with comparatively easy structure by being hung by the nail plate to which each nail 
plate is located upwards by predetermined bond part material. 

[0043] Moreover, with this array-pitch inverter, since an array pitch with a high precision is obtained, in 
case for example, pressurization degassing processing is performed to the liguid crystal display panel 
loaded into the tray for conveyance, pressurization and warming are made to homogeneity and the air 
bubbles which exist between the polarizing plates and liquid crystal display .panels whigh.y/ere produced, 
at the time of polarizing plate attachment can be removed efficiently. Consequently, the effectiveness 
that the quality of a liquid crystal display panel improves and the yield improves is acquired. - 
[0044] The array -pitch inverter concerning the gestalt 2 of operation, next the gestalt 2 ofoperatiori of 
this invention is explained. As shown in drawing 6 , in this array-pitch inverter, it has the migration 
devices 1 la and 1 lb respectively horizontal to the pitch translators 10a and ,1.0b. In. addition; since it is 
the same as that of the array-pitch inverter shown in drawing 1 explained in:the gestalt 1 of operation, 
about the configuration of those other than this, the same sign is given to the same member and the 
explanation is omitted. ' : 

[0045] It has for example, air cylinder 15a and linear guide 15b as horizontal migration devices. 1 la and 
Hb. * ' "r ;: h 

[0046] Next, actuation of this array-pitch inverter is explained. First, the migration devices 1 1 aland 1 l b 
are operated, spacing of the pitch translators 10a and 10b which face mutuaily is. extended, and the mail 
plate is evacuated beforehand. The accumulated tray 1 for conveyance is Iaidon a base, plate 7. : .: ~ \- 
[0047] After the tray 1 for conveyance is laid, operate the migration devices Tla.andTlb,.the nail plate 2 
is made to approach the tray 1 side for conveyance, and the nail plate 2 is arranged. between each tray for 
conveyance, respectively. Then, the pitch of each tray 1 for conveyance is perpendicularly changed into 
a predetermined pitch by operating the pitch translators 10a and 10b the same: with having explained in 
the gestalt 1 of operation. 

[0048] After performing predetermined processing to the liquid crystal display .panel Jaid in the tray for 

conveyance, each tray 1 for conveyance is returned to the condition of having ibeen. put upon the 

beginning, by operating the pitch translators 10a and 10b the same with having.explainedrinitheigestalt.l; 
of operation. . {. 

[0049] Next, spacing of the pitch translators 10a and 10b which the migration devices 1 la and 1 lb are • 
operated, and counter is extended, and each nail plate 2 is evacuated. Thus, a series of actuation of array- 
pitch change equipment is completed. 

[0050] In case according to the array-pitch inverter mentioned above the tray 1 for conveyance is 
removed from a base plate 7 after laying the accumulated tray 1 for conveyance on a base plate 7 or 
performing predetermined processing, it is in the condition that each nail plate 2 evacuated. The degree 
of freedom of the direction which lays the accumulated tray for conveyance in an array-pitch inverter by 
this, or is removed increases, and an activity becomes easy. Moreover, installation and the activity to 
remove of the tray 1 for conveyance can be easily done now with a robot. 
[0051] The array-pitch inverter concerning the gestalt 3 of operation of gestalt 3 this invention of 
operation is explained. The die length of the bond part material 3 in the array-pitch inverter explained in 
the gestalt 1 of operation was shorter than the thickness for two nail plate. For .this reason, there was a 
limitation in the pitch of the nail plate. So, with the gestalt of this operation, as shown in drawin gj , the 
connection of bond part material applies a longer thing as bond part material, so that the pitch to change 
can be more greatly set up to spacing [ tray / for conveyance ] of a pile. Therefore, opening 22e which is 
open for free passage to 22d of openings prepared in nail-plate 2b is formed in nail-plate 2c. 
[0052] Flange 33b of bond part material 3a is inserted in these openings 22e and 22d possible [ a slide ]. 
Since it is the same as the basic structure shown in drawing 3 explained in the gestalt 1 of operation 
about the configuration of those other than this, the same sign is given to the same member and the 
explanation is omitted. 

[0053] Actuation of this array-pitch inverter is also only longer as mentioned above than the case of the 
gestalt 1 of the die-length operation to bond part material, and actuation is completely the same. For this 
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reason, after conversion of an array pitch is completed, as it is shown in drawing 8 by the pitch 
translator, the condition that the each nail plate [ 2a-2f ] pitch was expanded more is realized. With this 
array-pitch inverter, when the pitch of the accumulated tray for conveyance is 5mm, it can expand to 
about 12mm. 

[0054] In addition, while lengthening the connection of bond part material further to expand a , 
conversion pitch further, in order to insert in the flange of the lower part of the bond part material, it can 
respond by preparing opening (through tube) in each nail plate. That is, it becpm.es.possible to, expand 
the pitch after conversion to 2d of nail plate shown in drawing 7 more for example, by preparing new 
opening which is open for free passage to opening 22e. 

[0055] The array-pitch inverter concerning the gestalt 4 of operation of gestalt. 4 this invention of 
operation is explained. As shown in drawing 9 , in this array -pitch inverter, iUs equipped with the, 
compression coil spring 6 as shock absorbing material in between [, such as each nail-plate 2a and.«2b, ]. 
Since it is the same as that of the configuration of the array-pitch inverter explained|in:the gestalt ;H. ' 
grade of operation about the configuration of those other than this, the same sign is giyen MJhe same' ■ . 
member and the explanation is omitted. -J r v .; r 

[0056] The spring constant is chosen so that repulsive force may be more slightly^.. than 1 the; weight for 
one tray which laid the liquid crystal display panel ] less as this compression coil spring.- ;i r: ^ri.'i^ -V\ 
[0057] Next, actuation of this array -pitch inverter is explained. First, the pitch of the accumulated tray . 
for conveyance is about 5- 10mm. As it becomes each nail plate and parallel^ it-is necessary to :lay the:; : = . 
accumulated tray for conveyance on a base plate. When the case where the precision of spacing between 
the accumulated trays for conveyance is low at this time, and the tray for conveyance lean, the. tray for 
conveyance may not be parallel to the nail plate. In such a case, the tray for conveyance may contact-the 
nail plate. - ;r :: \ : - c\ : ! * 

[0058] At this time, by being equipped with the compression coil spring between each nail plate,- the nail 
plate can move up and down about several mm, and can lay the tray for conveyance on a base plate 
easily. Therefore, even when the tray for conveyance is laid on a base plate in the condition~of having 
inclined somewhat, the nail plate can be arranged between each tray for conveyance,; and.- it.can change 
into a predetermined array pitch easily the same with having explained in the igestaltvl; of. operation &fterc 

that. . V, ' . i, \ \ - , . \ . \ . I,? "\\ .'. 

[0059] In addition, in the gestalt of each above-mentioned implementation, the bond part material 3 of - 
predetermined die length was applied to connection of nail plate. While using; the w^andi.chain of for ... 
example, predetermined die length other than such bond part material and connecting the end to the 
lower part of the nail plate, connecting the other end to the nail plate [ directly under ] can also change 
the pitch of the tray for conveyance easily. 

[0060] Moreover, although the tray which ****(ed) the liquid crystal display was mentioned as the 

example and the gestalt of each above-mentioned implementation explained it, it is not restricted to this 

but can apply to what processes by opening a predetermined pitch perpendicularly. 

[0061] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at 

points, and restrictive. The range of this invention is shown by the above-mentioned not explanation but 

claim, and it is meant that all modification in a claim, equal semantics, and within the limits is included. 

[0062] 

[Effect of the Invention] According to the array-pitch inverter concerning this invention, the 2nd nail- 
plate section separated the 1st nail-plate section and a predetermined pitch from the condition which the 
1st nail-plate section and the 2nd nail-plate section stuck by bond part material by lifting the 1st nail- 
plate section according to the 1st migration device, and it will be hung by the 1st nail-plate section. 
Repeatability can change a rigid high array pitch highly with thereby comparatively easy structure. 
Moreover, with this array-pitch inverter, since an array pitch with a high precision is obtained, in case 
predetermined processing is performed to the processed material laid in the member for plate-like 
processed material installation, it can process to homogeneity, and quality of a processed material and 
improvement in the yield can be aimed at. 

[0063] It is desirable that it is the bond part material which has the 1st flange and the 2nd flange which 
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were prepared in the both ends of a shank and its shank at the shaft orientations and the abbreviation 
perpendicular of a shank, respectively as such bond part material. And the 1st opening which the 1st 
nail-plate section can insert [ of the 1st flange of bond part material ] in, It is open for free passage to the 
1st opening, and has the 2nd opening which can insert in a shank smaller than the diameter of opening 
of the 1st opening. The 2nd nail-plate section It is desirable for it to be open for free passage with the 
2nd opening in the condition of having stuck with the 1st nail-plate section, to be open for free passage 
to the 3rd opening which can insert in a shank, and its 3rd opening, and to have the 4th opening which 
can insert in the 2nd bigger flange than the diameter of opening of the 3rd opening. Thereby, while the 
1st flange contacts the base of the 1st opening, it will be hung [ the 2nd nail-plate section ] by the 1st 
nail-plate section because the 2nd flange contacts the top face of the 4th opening. 
[0064] It has the 3rd nail-plate section located under the. 2nd nail-plate section. Moreover, the 3rd nail- 
plate section It becomes possible to be able to use the longer thing as a shank of bond part material, and 
to set up the predetermined pitch after array-pitch conversion more greatly in the condition of having 
stuck with the 2nd nail-plate section, by having the 4th opening and the 5th opening which can insert in 
the 2nd flange open for free passage. 

[0065] Furthermore, the 1st nail-plate section, the 2nd nail-plate section, and the 1st migration device To 
each of the 1st migration device which is arranged, respectively so that it may counter on both sides of 
the member for plate-like processed material installation, and faces mutually By the movable 2nd 
migration device being further prepared in the abbreviation horizontal along the direction which faces 
mutually In case the member for plate-like processed material installation is removed from an array- 
pitch inverter after laying the member for plate-like processed material installation arranged up and 
down at fixed interval on an array-pitch inverter or performing predetermined processing to a processed 
material, it can be set as the condition of having evacuated each nail-plate section. The degree of 
freedom of the direction which lays the member for plate-like processed material installation in an array- 
pitch inverter, or is removed by this increases, and an activity becomes easy. Moreover, installation and 
the activity to remove of the member for plate-like processed material installation can be easily done 
now with a robot. 

[0066] Moreover, by being equipped with shock absorbing material between the 1st nail-plate section 
and the 2nd nail-plate section, the nail-plate section can move up and down about several mm, for 
example, and even when the member for plate-like processed material installation is laid in an array- 
pitch inverter in the condition of having inclined somewhat, the nail-plate section can be arranged 
between each member for plate-like processed material installation. 

[0067] As such shock absorbing material, a compression coil spring is specifically desirable. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is one side elevation of the array-pitch inverter concerning the gestalt 1 of operation of 
this invention. 

[Drawing 2] In the gestalt of this operation, it is the sectional view of a tray. 

[Drawing 3 ] In the gestalt of this operation, it is the sectional view showing the basic structure of the 
nail plate and bond part material. °* 

[Drawing 4] In the gestalt of this operation, it is one sectional view showing the condition before array- 
pitch conversion. 

[Drawing 5] In the gestalt of this operation, it is one sectional view showing the condition after array- 
pitch conversion. 

[Drawing 6] It is one side elevation of the array-pitch inverter concerning the gestalt 2 of operation of 
this invention. 

[Drawing 7] It is one sectional view showing the condition before the array-pitch conversion which 
shows the basic structure of the nail plate and bond part material in the array-pitch inverter concerning 
the gestalt 3 of operation of this invention. 

[Drawing 8] In the gestalt of this operation, it is one sectional view showing the condition after array- 
pitch conversion. 

[Drawing 9] It is the partial expansion side elevation of the array-pitch inverter concerning the gestalt 4 
of operation of this invention. 

[Drawing 10] It is the side elevation of the array-pitch inverter concerning the 1st conventional 
technique. 

[Drawing 1 1] It is the side elevation of the array-pitch inverter concerning the 2nd conventional 
technique. 

[Description of Notations] 

1 Tray, la Projection, IB Slot, 2 and 2a, 2b-2F Nail Plate, 3, 3a, 3b Bond part material, 4 A guide shaft, 
5 A migration device, 6 Compression coil spring, 7 A base plate, 8 A through tube, 9 A support frame, 
10a, 10b Pitch translator, 1 la, 1 lb A horizontal migration device, 15a Air cylinder, 15b A linear guide, 
21 A liquid crystal display panel, 22a-22e Opening, 33a, 33b, 33d, 33e A flange, 33c, 33f Connection. 



[Translation done.] 
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